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[Claims] 
[Claim 1] 

A medicinal composition prepared by dissolving or 
dispersing 6 -hydroxy- 5 , 7 -dimethyl-2 -methylamino - 4 - { 3 - 
pyrldylraethyl)benzothlazole and a polymer substance in a 
solvent and then evaporating the solvent. 
[Claim 2] 

A medicinal composition prepared by shaping 6-hydroxy- 
5,7- dimethyl-2 -methylamino- 4 - ( 3 -pyridylmethyl ) benzothiazole 
and a polymer substance by use of an agitation compression 
type extrusion granulator. 
[Claim 3] 

The medicinal composition according to claim 1 or 2, 
wherein the polymer substance is a polymer substance 
selected from hydroxypropylmethylcellulose phthalate. 
hydroxypropylmethylcellulose , carboxymethylethylcellulose , 
methylcellulose, hydroxypropylcellulose, 
polyvinylpyrrolidone, methacrylic acid/methyl acrylate 
copolymer, methyl methacrylate/butyl 

methacrylate/dlmethylaminoethyl methacrylate copolymer or 
methacrylic acid/ethyl acrylate copolymer. 
[Claim 4] 

A medicinal composition prepared by further adding a 
water-soluble polymer substance to the medicinal 
composition according to claim 1. 
[Claim 5] 

A medicinal composition prepared by further adding a 
water-soluble polymer substance to the medicinal 
composition according to claim 2. 



[ClaliB 6] 

The medicinal composition according to claim 4 or 5, 
wherein the added water-soluble polymer substance is a 
polymer substance selected from 

hydroxypropylmethylcellulose . carboxymethylethylcellulose . 
methylcellulose , hydroxypropylcellulose , 
polyvinylpyrrolidone, methyl methacry late/butyl 
raethacrylate/dlmethylaminoethyl methacry late copolymer, 
methaorylic acid/methyl acrylate copolymer or methacrylic 
acid/ethyl acrylate copolymer. 
[Detailed Description of the Invention] 
COOOl] 

[Field of Invention] 

The present invention relates to a medicinal 
composition containing 6~hydroxy-5, 7 -dimethyl- 2- 
m©thylamino-4-(3- pyridylmethyDbenzothiazole which has 
improved solubility of the active ingredient and enables 
controlled release of the ingredient. 
[0002] 

[Conventional Art] 

6 -hydroxy- 5 , 7 -dimethyl- 2 -methylamino - 4 - ( 3 - 
pyridylmethyl)benzothia2ole (hereinbelow also referred to 
as a compound of the present invention) is a compound under 
development as a therapeutic drug for ulcerative colitis 
and Crohn's disease. However, the compound of the present 
invention is extremely poor in solubility particularly in 
the alkali region. Generally, methods such as 
micronization of drugs, solvate forraation. increase of 
superficial area by adsorption to solid surface, crystal 
polymorphism, grinding with an excipient, solid dispersion, 
etc. are known for improving solubility of poorly soluble 
drugs, which are disclosed, for example, in JP 59-14446 B 
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ana JP 58-183615 A. In the meantime, as for pharmaceutical 
products, various kinds of properties are demanded 
depending on the purpose of use, and the efficiency and 
safety should be assured. Particularly, it has been become 
Increasingly necessary to develop a system for delivering 
required amount of a drug to the target site for required 
length of time (called DDS), by devising a dosage form. 
Controlled release preparations which regulate release rate 
of a drug from a preparation and gives a sustained effect 
have been already put to practical use. Further, recently 
preparations in which the time before the beginning of drug 
release is controlled have been developed. Examples 
include those in which a water-swelling substance swells 
and breaks the coating film and thereby releasing the drug, 
those in which a water-repellent salt such as metal salts 
of fatty acids and an acrylic polymer are used as a coating 
film thereby providing lag time before the start of release, 
and those utilizing the interaction between Eudragit RS 
(product name) and an organic acid, 
[00031 

t Problems to be Solved by the Invention] 

Since 6 -hydroxy- 5 , 7 -dimethyl- 2-methylamlno- 4 - { 3 - 
pyridylmethyD-benzothiazole does not dissolve in water 
having a pH of neutral range to alkaline range when 
formulated by a conventional method, its absorbing rate may 
be low and/or significantly change when administered to a 
living body. Among technology to Improve solubility, a 
method using micronization has a limitation in the effect 
thereof, and the use of a surfactant has a problem from the 
point of safety. Furthermore, there are problems that when 
such pharmaceutical preparations with improved absorption 
are provided with release controlling properties, the 



effect of improving absorption may disappear. The present 
inventors have conducted intensive studies to solve the 
above problems, and conseqmently , have found that the 
problems can be solved by the method shown to complete the 
present invention. 
[0004] 

IMeans for Solving the Problems] 

The present invention provides a medicinal composition 
prepared by dissolving or dispersing 6-hydroxy-5 , 7™ 
diraethyl-2"m6thylamino-4- ( 3-pyridylmethyl) -benzothiazole 
and a polymer substance in a solvent and then evaporating 
the solvent. The present invention also provides a 
medicinal composition prepared by shaping 6-hydroxy-5 , 7- 
dimethyl-2- methYlamino-4- (3-pyridylmethyl)benzothia2ole 
and a polymer substance by an agitation compression type 
extrusion granulator. The present invention also provides 
a medicinal composition prepared by further adding a water- 
soluble polymer substance to the above medicinal 
compositions. 
[0005] 

6 -hydroxy- 5 , ? -dimethyl - 2 -methylamino- 4 - { 3 - 
pyrldylmethyl)ben20thiaK0le has the following structural 
formula. 
[0006] 
[Formula 1] 
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[00071 

The polymer substance in the present Invention means a 
polymer substance which dissolves or disperses in water, 
and specifically inclufles hydroxypropylmethylcellulose 
phthalate, hydroxypropylmethylcellulose, 
carboxymethylethylcellulose, methylcellulose, 
hydroxypropylcellulose!. polyvinylpyrrolidone , methacrylic 
acid/methyl acrylate cjopolymer , methyl methacrylate /butyl 
methacrylate/dimethylaniinoethyl methacrylate copolymer or 
methacrylic acid/ethylj acrylate copolymer, and preferred 
are hydroxypropylraethyjlcellulose phthalate and 
carboxymethylethylcellulose. Preferable examples of the 
water-soluble polymer jsubstance to be added in the 
medicinal composition 'are hydroxypropylcellulose, 
hydroxypropylmethylcellulose , carboxymethylethylcellulose , 
methylcellulose, polyvinylpyrrolidone, methyl 
methacrylate /butyl methacrylate/dimethylaminoethyl 
methacrylate copolymer, methacrylic acid/ethyl acrylate 
copolymer, methacrylic acid/methyl acrylate copolymer, 
hydroxypropylmethylcellulose phthalate, etc., and 
especially preferred are hydroxypropylcellulose, 
hydroxypropylmethylcellulose and 
carboxymethylethylcellulose . 
[0008] I 

The solvent in tJie present invention means a solvent 
Which can dissolve or i disperse 6-hydroxy-5 , 7-dimethyl-2- 
methylaraino-4-C3-pyr±dylmethyl)benzothiazole and a polymer 
substance. Examples include water, ethanol, methanol, 
dichloromethane, chloroform. Furthermore, these solvents 
can be mixed and used!. For example, the mixing ratio of 
water/ethanol mixture! is ordinarily 1-90% of water to 99- 
10% of ethanol, and more preferably is 1-30% of water to 
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99-70% of ethanol. In the case of the other mixed solvents, 
mixing ratio for dissolving the compound of the present 
invention and the polymer substance can be selected 
appropriately. The compound of the present invention and a 
water-soluble polymer substance are dissolved ordinarily at 
room temperature, but they may be cooled or waitned as 
required . 
[0009] 

In addition, the kgitatlon compression type extrusion 
granulator in the presient invention is a machine which, 
while agitating and mixing the compound of the present 
invention and a water-soluble polymer substance with a 
screw equipped in the Sgranulator, pressures and extrudes 



the mixture through a 
granulation shaping. 



screen or a nozzle to perform 
Preferable examples includes a 



biaxial extruder. Granulation is performed by warming the 
mixture ordinarily at 30 to ISO'C in many cases. It is 
considered that the medicinal composition of the present 
invention may sometime form a solid dispersion. The solid 
in which the compound of the present 



dispersion is a' state 



invention is dispersed in the polymer substance which 
serves as a medium, and this means the former is in the 
form of free molecule^ or in an amorphous state. In the 
present invention, howeveir, the compound which is not in 
such a solid dispersion, but. for example, dispersed in a 
crystalline state, can also exhibit the effect of the 
present invention. 
[0010] 

Furthermore, for j controlled release, the present 
invention can provide 'a medicinal composition obtained by 
further loading the above medicinal composition with a 
powdery water-soluble; polymer and shaping the composition. 



or tixe above medicinal i composition may be formed into 
granules using a water j- soluble polymer dissolved in a 
solvent. Releasing properties of 6-h.ydroxy-5 , 7-dlmethyl-2- 
m6thylamino-4- (3-pyri^ylmetbyl)benzothiazole can be 
controlled freely by the type and the amount o£ the water- 
soluble polymer added without deteriorating the absorption 
improving effect, Thi^ enables delivery of a drug to the 
target site only with a necessary amount for a necessary 
length of time, and can exhibit excellent efficacy. 

rooii] I 

The preparation process of 6-bydroxy-5 , 7-dll^ethyl-2- 
methylamino-4- ( 3-pyrid^ylmethyl)benzothiazole which is the 
compound of the present invention can be based on such a 
method as disclosed ii^ JP 5-178855 A. 
10012] I 

The mixing ratio jof 6 -hydroxy- 5, 7 -dimethyl- 2- 
methylamino- 4-(3-pyridylmethyl)benzothiazole to a polymer 
substance in the present invention is 1 weight part of 6- 
hydroxy-5, 7-diraethyl-2-methylamino- 4 - ( 3 - pyridylmethyl ) - 
benzothiazole to 1 weight part or more, preferably 4 weight 
parts or more of the polymer substance. The upper limit of 
the mixing ratio of the polymer substance is ordinarily 20 
weight parts or less. | In the process of the composition of 
the present invent ion j the composition can be obtained, for 
example, by dissolving the compound of the present 
invention and hydroxi^ropylmethylcellulose phthalate in 85% 
ethanol/water solvent | and then evaporating the solvent to 
dryness. The obtained composition can be pulverized and 
sieved and added withj other substances as required and made 
into pharmaceutical preparations such as granule and 
tablets. In addition i. for example, the compound of the 
present invention and[ hydroxypropylcellulose acetate 
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phthalate can be mixed | and granulated with a biaxial 
extruder to obtain the | composition of the present invention. 
In this case, the mixture can be warmed at 40 to 120''C and 
can be added with plasticiaers such as lubri wax, sugar 
ester and stearic acidl The obtained composition can be 
pulverized and sieved knd added with other substances as 
required and made into! pharmaceutical preparations such as 
granule and tablets, j 
[0013] 

In addition, when| a water-soluble polymer substance is 
further added to the medicinal composition containing 6- 
hydroxy-5 , 7-dlraethyl-2|-jnethylamino-4- ( 3-pyridylmethyl ) - 
benzothiazole in the present invention, the ratio Is 0.01 
to 10 weight parts, pxieferably 0.02 to 5 weight parts, more 
preferably 0.05 to 5 ii^eight parts of the water-soluble 
polymer to one weight Ipart of the medicinal composition. 
This Is appropriately jselected depending on the purpose of 
release control. These medicinal compositions can be 
prepared by tableting after adding a powdery water-soluble 
to the above medicinal composition, or alternatively, 
shaping the above medicinal composition into granules using 
a water-soluble polym4r dissolved in a solvent. When it is 
made into tablets or granules, ordinarily used preparing 
aids such as disintegrator and a lubricant can be used. 
[0014] i 
[Effect] I 

According to the 'present invention, 6-hydroxy-5, 7- 
dimethyl - 2 -methyl amino- 4 - ( 3 -pyrldylmethyl ) benzothiazole is 
not decomposed, and if the crystal structure thereof 
changes, the solubility thereof transiently becomes higher 
than the solubility shown by the original crystal form. 
The compound of the present invention during this period is 
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absorbed by alimentary canal and can show the effect more 
asstaredly. Furthermore, release properties of 6-hydroxy- 
5,7- dimethyl -2~ methylamlno - 4 - ( 3 - pyridylmethyl ) ben zo thiaz ole 
are controlled freely by the type and the addition amount 
of the water- soluble polymer added without deteriorating 
the absorption improving effect. This enables delivery of 
a drug to the target site only with a necessary amount for 
a necessary length of time and can exhibit excellent 
efficacy. 

[0015] I 
[Exaraples] | 

Hereinbelow, the present invention is described in 
detail by way of Examples but the present invention is not 
limited to these. 
Example 1 

A composition of the present invention was prepared by 
mixing 1 g of 6-hydr6xy-5. 7-dimethyl-2-m6thylamino-4-(3- 
pyridylmethyl) -benzothiazole with 5 g of hydroxypropy 1 - 
methylcellulose phthal^te, mixing the resultant mixture 
with a 85% ethanol/watjsr mixture solvent and then 
evaporating the solvenSt to dryness. 
Example 2 j 

A composition of pie present invention was prepared by 
mixing 2 g of 6-hydroxy-5, 7-dimethyl-2-methylamlno-4- (3- 
pyridylmethyl) -benzothiazole with 10 g of 
polyvinylpyrrolidone, dissolving the resultant mixture in 
ethanol and then evaporating the solvent to dryness. 
[0016] 
Example 3 

A composition of jthe present invention was prepared by 
mixing 200 g of 6-hYdr|oxy-5 , 7-dlmethyl-2-methyl^ino-4~ ( 3- 
pyridylmethyl) -benzothiazole with 1000 g of 



hydroxypropylmethylcellulose phthalate and heating at sCc 
in a biaxial type extruder. This composition was 
pulverized in a Jet mill and screened to produce a powder. 
[0017] 
Example 4 

A composition of the present invention was prepared by 
mixing 200 g of 6-hydroxy"5,7-diroethyl-2-methylamino-4-(3- 
pyrldylmethyl)- benzothlazole with 1000 g of 
carboxymethylethylcelliilose and heating at 70°C in a 
biaxial type extruder. This composition was pulverized in 
a hammer mill and then screened to produce a powder. 
[0018] 
Example 5 

To 10 g of the composition obtained in Example 1, 2.5 
g of powder of either pne of carboxymethylethylcellulose, 
hydroxypropylmethylcellulose , polyvinylpyrrolidone , 
roethylcellulose or hydroxypropylcellulose was added, then a 
lubricant was added and tableted with 600 kg of pressure to 
produce tablets which were^ 9 mm in diameter and each weigh 
300 mg. 
Example 6 

To 10 g of the composition obtained in Example 2, a 5%, 
12.5% or 25% powder ofl hydroxypropylmethylcellulose was 
added, and tableted with 800 kg of pressure to produce 
tablets which were 9 iran in diameter and each weigh 300 rag. 
[0019] I 
Example 7 

To 10 g of the composition obtained in Example 3. a 5% 
or 25% powder of carboxymethylethylcellulose was added, 
then a lubricant was added and tableted with 600 kg of 
ta:b: 



pressure to produce 
each weigh 300 mg. 



ablets which were 9 mm in diameter and 



Example 8 

A 5%. 10% or 15% solution of itiethacrylic acld/raethyl 
aorylate copolymer in 100 % ethanol was added to 10 g of 
the composition obtained in Example 4, dried and then 
screened to prepare granules. 
10020] 

[Advantages] 

5 weight parts of hydiroxypropylcellulose acetate 
phthalate , hydroxypropy line thy Icellulose , 
carboxymethylethylcellulose or raethacryllc acid/ethyl 
acrylate copolymer were mixed with one weight part of the 
compound of the present invention, and the composition of 
the present invention was prepared with a biaxial extruder. 
Dissolution of the present Invention compound in 900 ml of 



Japanese Pharmacopeia 



Liquid #2 (JP2) at 37°C was measured 
in accordance with thd paddle method at 100 rpm. The 
results are shown in ligure 1. As a control, the compound 
of the present invention was used alone. The composition 
of the present invention showed higher solubility and 
faster dissolution rate than the control. 
[0021] 

To one weight part of the compound of the present 
invention, 3 to 10 weight parts of carboxymethylethyl- 
cellulose were added, land the composition of the present 
invention was prepared with a biaxial extruder. 
Dissolution of the present invention compound in Japanese 
Pharmacopeia Liquid #2 {37°C, 900 ml, paddle method, 100 
rpm) was measured; Tlie results are shown in Figure 2. 
According to Figure 2 j the composition of the present 
invention showed higher solubility and faster dissolution 
rate than the control! in each of the mixing ratios, and it 
is clear that a remarkable improvement in solubility and 



dissolution rate is recognized particularly in the case 
that the mixing rate ojE carboxymethylethylcellulose is 4 
weight parts or more, j 
r0022] j 

Using the composijtion obtained in Example 3, 50 mg of 
6 -hydroxy- 5 , 7 -dlmethylj- 2 -methylamino - 4 - ( 3- 
pyridylniethyDbenzothiazole was orally administered to 
beagles. The drug levbl changes in the blood are shown in 
Figure 3. The test wab performed by crossover method, 
using, as a control, tpblets prepared by a conventional 
method from crystals of the compound of the present 
invention, which was not in solid dispersion. As is 
apparent from Figure sj, the composition of the present 
invention remarkably ikproved the level of and a reduced 
standard deviation of absorption, as compared with the 
control . 

t00231 I 

For the tablets c^btalned in Example 5, the dissolution 
rates of 6-hydroxy-5. 7j-dimethyl-2-methylamino-4-(3- 
pyridylmethyl) -benzotljiazole for 900 ml of Japanese 
Pharmacopeia Liquids ^1 and #2 were measured in accordance 
with the paddle raethoci at 100 rpm. The results are shown 
in Figure 4 . A solid jdlsperslon of the present invention 
was used alone as contjrol. With regard to the solid 
composition of the present invention, it is clear that a 
water-soluble polymer | substance added enables controlled 
release of the drug in Japanese Pharmacopeia Liquid #1, 
while maintaining the | solubility in Japanese Pharmacopeia 
Liquid #2. j 
[0024] J 

For the tablets obtained in Example 6, the dissolution 
rates of 6-hydroxy-5,7-dimethyl-2-i!iethylamino-4-(3- 



pyridylmethyl)benzothiazole in 900 ml of Japanese 
Pharmacopeia Liquids #'i and #2 were measured in accordance 
with the paddle method at 100 rpm. The results are shown 
in Figure 5. A solid dispersion of the present invention 
was used alone as control. With regard to the solid 
composition of the present invention, it is clear that 
hydroxypropylmethylceilulose added enables controlled 
release of the drug in Japanese Pharmacopeia Liquid #1, 
while maintaining the solubility in Japanese Pharmacopeia 
Liquid #2. 

[00251 ; 

For the tablets obtained in Example 7, the dissolution 
rates of 6-hydroxy-5, 7-diInethyl-2-methylamino~4-{3- 
pyridylmethyl)benzoth£azole in 900 ml of Japanese 
Pharmacopeia Liquids #1 and #2 were measured In accordance 
with the paddle method at 100 rpis. The results are shown 
in Figure 6. A solid dispersion of the present Invention 
was used alone as control. With regard to the solid 
composition of the present invention, it is clear that the 
release of the drug in Japanese Pharmacopeia Liquids #1 and 
#2 can be controlled when altering the amount of 
carboxymethylethylcellulose added . 
[0026] 

For the granules i obtained in Example 8, the 
dissolution rates of 6-hydroxy~5 , 7-dimethyl-2-methyla^lino- 
4- { 3-pyrldylmethyl) - benzothiazole in 900 ml of Japanese 
Pharmacopeia Liquids #1 and #2 were measured in accordance 
with the paddle method at 100 rpra. The results are shown 
in Figure 7. A solid! dispersion °* present invention 
was used alone as a cpntrol. With regard to the solid 
composition of the present invention, it is clear that the 
release of the drug in Japanese Pharmacopeia Liquid #1 can 
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be controllea when altering the amount of methacrylic 

acid/methyl acrylate copolymer added, while maintaining the 

solubility in Japanesfij Pharmacopeia Liquid #2. 

[0027] i 

[Brief Description of the Drawings] 

[Figure 1] 

Figure 1 illustrates dissolution of the compound of 
the present invention when combined with various polymer 
substances . ; 
[Figure 2] • 

Figure 2 illustrates dissolution rates of the compound 
of the present invention when it is mixed with 
carboxymethylethylceliulose in various ratios and the 
compositions were prepared with a biaxial extruder. 
[Figure 3] , 

Figure 3 illustrates a change in blood concentration 
of the compound of the present invention with time when a 
mixture of the compound of the present invention and 
carboxymethylethylcellulose is prepared by a biaxial 
extruder and administered to a beagle. 
[Figure 4] 

Figure 4 illustrates dissolution of the compound of 
the present invention from tablets which are tableted after 
various types of powdery polymer substance are added. 
[Figure 5] i 

Figure 5 illustrates dissolution of the compound of 
the present invention from tablets which are tableted after 
powdery hydroxypropylmethylcellulose is added. 
[Figure 6] ; ' 

Figure 6 illustrates dissolution of the compound of 
the present invention' from tablets which are tableted after 
powdery carboxymethyl; ethyl cellulose is added. 
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[Figure 7] 

Figure 7 Illustrates dissolution of the compound of 
the present invention prom granules which are prepared by 
dissolving methacryiic acid/methyl acrylate copolymer in 
ethanol. 
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(54) MEDICINE COMPOSITiON IMPROVED IN SOLUBILTTY 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject composition improved in solubility and 
enabling to control the release of an active ingredient by dissolving or dispersing a high 
molecular substance and a compound expected as a medicine for treating ulcerative colitis and 
Crohn disease and remarkably low in solubility in an alkaline region in a solvent and 
subsequently distilling away the solvent. 

SOLUTION: This medicine composition improved in solubility is obtained by dissolving or 
*spers.ng (A 6-hydroxy-5.7-dimethyl-2-methylamino-4--(3- pyridylmethyObenzothiazole and 
{0} a high molecular substance (preferably hydroxypropytmethyJceliulose phthalate 
carboxymethylethylceltulose) in a solvent (e.g. water, ethanol. methanol or dichloromethane) and 
subsequently d.stiK.ng away the solvent The components A and B are also preferably molded 
w.th a stirnng compression type extrusive peftetizer. A wate^soluble high molecular substance 
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